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David Hird. Esq.

Environmental Enforcement Section
Land and Natural Resources Division
U.S. Department of Justice, Room 1260
10th and Pennsylvania Avenue, NW
Washington, DC 200071

Dear Mr. Hird:

Please find enclosed a draft of my
Report as you requested.

first Expert Witness

You will note that several 1tems have been underlined,
in addition to these underlined for emphasis. These
t1tems are those which I anticipate will be topics 1n my
testimony and therefore need tc be explicitly
identified in this report.

In the event that ;ou need tc of
this report with me., I can be

discuss an, aspect
reached on Thursday

at

motrnineg « December 20)
Gainesville,
office
assist you.

in California,

C9uhy
FL.
' where
In the event that

Prior to that,
De

376-3221 ex
please cc

. John Hu:zhes

you need to

t. 207 1n
ntact my
Wwill try
talk with me

Eo

directly, please leawve a messase with him and [ will
attempt to call you as zocn as possible from
Gainesville

As I have already i1nformed Paul 3i1tter. [ will not be
avallable batween D=2cember 20 ¢pm: and Januarcy 2. In
addition., AMPHIN ASSUCIATES will be <lus=2d between
Christmas and th2 New fear +«December 24%-Jdanuar;, 1.
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Pleése be assured that we will do everything possible
this week to provide you with an appropriate Expert
WHitness Report prior to closing for the holidays.

Yours sincerely,

ME. e

Jd. Kimble, Ph.D.

BJK/ JMH: pc
Enclosure
ce: 8ill Sierks, Dd

Paul 31tter, EPA

This . document . is. bheing. sent. by electronic mail (Federal

Express.lapMaili_wlth_ the orizinal.followinsg. by

oZernishi delivery..
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David Hird, Esgq.

Environmental Enforcement Section
Land and Natural Resources Division
U.S. Department of Justice, Room 1260
10th and Pennsylvania Avenue, NW
Washington, DC 20001

Dear Mr. Hircd:

As you know, Dr. Kimble has conveyed to me by
telephone the revisions to her expert witness
report 1n order that you can receilve 1t befocre the
holidays. However, neirther of us have been able
to reach Paul Bitter cn either Monda; or Tuesday
of this week to obtain the necessary =xuidance on
the tfollowing matters relating t<¢ documents
supplied to Dr. Kimble:

1. fihether retference S 1n the encluosed
ceport (a USGS internal document: shoculd be
included 1n Dr. Kimble's testimony.

2. The exact foerm of citatica foc the
Minnesota Department of H=2alth data
(reference 3!} which 1= primacil, a collectiron
of memos and data cheets, rarher than a more
conventional report or publication.

Accordingly., w2 have rtncluded both c1tations 1a
this wversion of the report. rhea Mr. 3itter
recetr~es his copy and.or can be reached, thece
mattars will be resolved and we can provide ou
with a ffinal verzion that itncorporates thoge
decis1l1ons.

CONSULTANTS IN ANALYTICAL ENVIRONMENTAL AND PETROLEUM CHEMISTRRY
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Again, please be assured that we are doing
everything possible to provide you with an
appropriate Expert Witness Report before AMPHION
ASSOCIATES closes fcor the holiday period. If you
have any questions regarding the enclosures,
please contact me at this office.

Very truly yours,

(i

John M. Hughes,

JMH: pc
Enclosures (2:

ce: Bi1ll Siecrks, DOJ
Paul 3itter, EPA

This..document 1s being.sent by electroni:._mail
Federal Express.lapMail!)_ with. the arir=iaal
following by overnizht .dellivery..
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EZPERT HITNESS REBURT

This report has been prepared by Dr. 3renda J. Kimble
of AMPHION ASSOCIATES, California, at the request of
David Hird, Esq.- of the U, S. Department of Justice, and
in connection with current litigation relating to the
former Reilly Tar & Chemical Corporation site in St.
Louis Park, Minnesota

Introduction.

The Reilly Tar & Chemical Corporation operated a coal
tar distillation and wood preserving plant in St. Louis
Park, Minnesota for over five decades up to 1972. The
materials used in these procescses {(the orisinal
starting materials, the distillation products, and the
products from the wood preseriing process! are composed
of a ast array of chemicals of which most are creanic
1n nature.

Among these many chemicals, however, a cignificant
number belonged to a class of chemicals known as

Polycyclic Aromatic Hydrocarbeons or “"PAH". which are
compounds containing carbon and hydrode2n atomzs 1n
various confifurations of rings. Jther coempounds

tnclude phenolic compounds whose structures c¢ontaln
groups with an oxygen atom Joined to a hydraogen atoum
{an "OUH" or "phenolic" szroupr, and compounds related to
the PAH but whioh also contain one cr mor2 nitroe

CONSULTANTS IN ANALYTICAL ENVIRONMENTAL AND PETROLEUM CHEMISTRY
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In order to understand the fate of these chemicals,
both at present and in the future, several

reports' **3+*: %% nave been reviewed in terms of their
analytical and environmental chemistry perspectives.

Analyvfical Chemistry.

In order to determine the types and amounts of
chemicals that may be present in environmental samples
portions of the sample, whether water, soil, air
particles, etc., have to be analyzed for their
constituent chemicals which may be either orgZanic
(i.e., containing carbon, such as 1n biological
tissues!, or inorganic (such as common salt), or both.

!"Results of Analysis of Water Samples, Sludge Sample
and Soil Samples for Polycyclic Arcmatic Compounds

{ Hydrocarbons. Azaarenes, Phenocls)". by E. E. Conrad,

J. R. Guthrie and E. M. Hansen, Midwest PResearch
Institute, Kansas City, M2 64110; Final Report, EPA
Contract NO. 68B-02-2814, Assixzxnment No. 21, MRI Project
No. 4u468-L{2171}, Uctober 7, 1981.

“"Evaluation of Groundwater Treatment and Water Supply
Alternatives for St. Lours Park, Minnesota. by CH2Z2M
Hill and Barr Engineerins Co.: prepared {or Minnesota
Pollution Control Asgenc,, November 14983,

3Data generated by the Minna2sota Department o Health
Laboratories.

*"Dexradation 5f Phenolic Contaminants in Ground Water
by Anaerobic Bacteria: S5t. Louls Park, Minnescta", by
G.G. Erlich, D. F. Goerlitz, E. M. Gocdsy and M. F. Hulrct,
Ground Hater 293,703 (1982).

3*preliminary Evaluation of Ground-Water Contamination
by Coal-TAr Derivatives, St. Loulrs Park Area,
Minnesota", M. F. Hult and M. E. Schoenbersy, U 3.
Geolo2ical Survey Water-sSupply Paper 2211, prepared tn
cooperatiasn with the Minnesota Department of Health,
1984,

*Data generated for the Eer1lly Tar & Chemical
Corporaticn by Monsanto Eesearch Corporation under
coentract to Envircnmental kesearch and Technology, [nc.
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In the case of the products that were used at the
Rei1lly Tar facility, the majority were organic in
nature and were derived from natural stacting materials
by thermal processes such as distillation. As these
starting materials were themselves a complex array of
organic compounds, and they were then subjected to
thermal processes (which generally tend to i1ncrease the
total number of chemicals 1n materials!, the resulting
sulte of chemicals asczsociated with activities at the
Re1lly Tar site would be unusually complicated 1n terms
of the number of possible orsanic specties.

In order to analyze such environmental samples for
their chemical constituents, an appropriate analytical
method has to be chosen which will ensure that, with a
specified degree of certainty, the final results do in
fact represent the true nature and concentration of
those identified chemicals as they occurred in the
environment. Unce a method is selected, a prqetoceol is
developed that defines 1n detail the® exact procedures
that will be used both for sample._ ccllection "in the
field” and for sample.analysis 1n the laboratory. This
protocol would i1nclude the procedures for sample
preparation prior to analysis, such as the extraction
of organic compounds out of water or soi1ls.

In carrying out such procedures, a ~variet;, of controls
are 1ncluded 1n the proto:2ol o that the analyst and
others can be sure that the procedures ars working as
expected and that the protoccl 1s beinz Followed

closely. Such controls normall, 1nclude the use of
“"standards" (authentic, highly characterized, pure
samples of the specific chemical compounds!, which are

also used to determine the sensitivity of the
particular analytical method, that 1s, the limit of
detection for the s1v7en chemical. Thic latrer
parameter -- usuall; called the detecrion Llimit -- 18
the concentration 1n the environmental matcrix below
which the analytical merhod 2cannaot detect the compound
of i1interest, and <o the anal; st 2annoa2t be cure whether

orr not the chemical 15 present or not balow that limit.
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After iLdentification of the compounds present 1n the
.sample, a quantitation procedure (also described in the
protocol) 1s carried out to determine the ccncentration
of that chemical in the sample.

Analytical Mefhods.

As mentioned above, the majority of chemicals
associated with the Rei1lly Tar facility are organic
compounds which are present 1n a complex mixture. In
the analysis of such complex mixtures in environmental
samples, the organic compounds are first separated from
the water or soil or cther matrix, to give a complex
extract for identification and quantitation

Chromatography: Because of the complexity of these
types of samples, the mixture must then be separated
into i1ts component chemicals prior to the
identification and quantitation process. In modern
laboratories, this 1s normally carvried out by a
technique known as column.chromatesraphy, which
involves the partitioning of a comprund between two
materials called phases which are contained 1n a
chromatographic column. One of the phases is mobile
and moves continuously from one end of the column to
the other; the other 1s fixed inside the column and 1is
therefore known as the stationary phase.

Since the relative affinities orf compcocunds for the two
phases, and hence their partiticning, 13 determined by
their chemical structure, the chromatosraphic process
results 1n the separated components lea~ving the end of
the column at different times based on the percentage
of time they spent 1n the mobile phase compared to the
stationary phacse., and this percentage 1s determined by
their chemical structures. Thus, for a given set of
chromatographic oonditions, each chemical has a
characteristic time associated with 1t, known as the
retention time, which 1s measured from ths start of the
analysi1s when the unseparated mixture was 1ntroduced
1nto the i1nlet of the chromatographic i1nstrument. If a
sultable detectcocr is used at the end of the column, a
tracing ta chromatosram}) can be produced which allows
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the analyst to measure the elution of the components of
the mixture as a series of "peaks" with corresponding
retention times and areas. By comparison of these
retention times and areas with those of standards which
have been analyzed in separate experiments but under
the same condifions, a tenftative identification can be
made as well as a determination of the corresponding
concentration.

High PressuresPerformance Liquid Chromatography (HPLC):
One type of chromatosgraphy which 1s frequently used for
the analysis of organic compounds ' particularly those
that are present in water samples, and often for
compounds such as PAHs), is High Pressure Liquid
Chromatography ( HFLC:, also known as Hizh Performance
Liquid Chromatography (see EPA Method 610’ for the
analysis of PAHs!. This technique uses a liquid (which
may be organic or aqueocus or a mixture of both) as the
mobile phase, and the liquid chromatograph can be
fitted with a detector that 1g ver: sensitive for PAH
and related compounds (more sensitie than most GC/MS
analyses, see2 below). At the current state-of-the-art
used by most commercial laboratoriec, howewver, the
degree of resolution or separation of the components of
a miLxture 1s not as great as can be achieved by gas
chromatography (see below:.

Gas . Chromataegraphy. s GCJ: This more common type of
chromatography utilizes a g&as as the mobile phase and
can b2 carried out with either a cclumn that 1s packed
with the stationary phase (see EFA Method 610  for the
analysis of PAHs), or a column 1n which the column has
a very narrow bore va "capillary') and 1s coated on the
inside with the staticnary phase. Unlike HPLC, both
types of gas chcomatosraphy can only be used for
compounds whose structures are sufrficiently small and
non-polar that they can be chromatoscaphaed as a agor

wirhin th2 gaseocus mcbrtle phase. Further, the use <f
'Polynuclear Arocmatic Hjydreocarbons-- Method 61w, tn
EPA-PUU. 4-32-0597. July 1932, Metheds o . urganis

Chemical Analysis of Muniucligal. aad . industrial
"astewater..
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caplillary columns provides a si¥nificant 1ncrease in
the ability of the GC column to separate compounds
having similar retention times, as compared to packed
columns.

Gas .Chromatozraphy Mass . Spectreoemefry L. GC/MS,): Une
potential limitation of the chromatographic methods
described above 1s that compound identification is only
achieved by comparison of the retention time with that
of standards. This means that, while a given compound
has a unique retention time under a given set of
chromatographic conditions, mere.fthan one compound can
have the same retention time. Further, 1n the analysis
of the unknown components of a complex organic mixture,
this Factor affects the confidence with which the
reporfted identification can be made. It 1s certain,
however, that 1f a peak with a g£iven retention time is
absent 1n a chromatocgram, then the corresponding
standard compound 1s not present at levels.ahove. the
detection. limlii of fthe method.

In order to 1ncrease the confidence «<f =zuch
1dentifications, a more complex type cof detector ( known
as a mass spectrometer and abbreviated as “MS") is used
at the end of the chromatosgraphic column to form an
instrument known as a comobined z2as chromato=2raph’/massz
spectrometer, abbreviated ac GC. MS {see EPA Methods
62u4® and 625°). At the curcent Level of ccmmon use, a
mass cpectrometer L1s used cnly as a d2tectcer rfor GU
columnes and not for HPLC <2oiumns due to actous
englneerins considerations, but 2l1ther packed or
capillary GC columns can b2 accomcdatad

The mass spectrometer detector is opetvrated 1n such a
way as to continuously and repetitively razord a
!purweables-- Method H24, 1n EPA-HO0U 4¥-&2-u57, July
1982, Methods. for 'r=ani< Chemizal Anal.ziz of
Municipal.and Industrial ¥astvewater.

*3acze. Yeutrals, Acids. and Pesticides-- Method 625, 1n
EPA-DOUU - 4-32~0567, July 1932, Metheds [or vreanls
Chemical Analysis of. Municipal. and . fndustrial
Aastewarer.
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"structural fingerprint” (the mass spectrum! of
whatever compounds may be eluting out of the end of the

GC column. For identification purposes, both the mass
spectrum and the retention time must match the standard
compound, as recorded 1n separate experiments. As the

mass spectrum 1s a highly complex piece of structural
information containing many facets ‘such as a

fingerprint), the correspondence of both the retention
time and the mass spectrum provides a high degree of
confidence 1n the resulting identification. In

addition., the high information content of the mass
spectrum allows a qualified analyst to determine the
purcifty of the eluting peak and hence to make an
assessment of the accuracy, of the gquantitative
measurement (the concentration! which Is derived from
the total area for the peak on the chromatogram.

In practice, the matching of the macs spectra and
retention times can be carried out =i1ther by computer
techniques (a procedure known as "library-matching” in
which the data for the standards are stored 1n a
library in the computer;, or by "manual” methods by a
experienced mass spectrometrist. Although the latter
method can and often does incorporate the same library-
matching computer techniques, the analyst also uses the
rules that have been gZenerated over the approximately
fortyy years of mass spectrometry to interpret the mass
spectral fingerprint in terms of the chemical structure
of the compound. This extra L1nterpretive stage also
serves to 1ncrease the confidence 1n the final
analytical result: the concentrations of the chemicals
in the sample under study

"Chemical Fingerprinting".

Following chemical analysis of the environmeatal
samples, the concentration data irom diftrterent samples
can be examined 1n an atrempt to understand chemically
what 1s happening in the environment ccm which the
samples were derived. For example, a chemical
explanation can be made for the mizratizcn of chemicals
in groundwater by comparing the rdentities and
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concentrations of chemicals 1n a series of water
samples taken from wells 1n the area under study.

In the case of Zroundwater contamination from a
localized source such a manufacturing facility or a
leaking hazardous waste dump site, analysis of water
from wells remote from the source and up-2radient of
the source would show no detectable pollutant
chemicals, or, 1f the concentrations exceeded the
detection limit of the analytical method used, the
analyses would show "hack&round levels" (from natural
or man-made sources) that were common to that broad
geographical area.

In g&eneral, samples taken from wells at or near the
source would be expected to contain the highest
concentrations of the pollutant chemicals provided that
the pollution 1ncident was of a sufrficient magnitude to
still be a source of chemicals to the Zroundwater.

Further, 1f analyses of water samples from wells 1n the
vicinity of the source showed concentrations (af _levels
above hackg2Zround) of some or all of the pollutant
chemicals that were identified at the source, then the
chemical interpretation would be that those pollutants
had migrated in the groundwater from the source to this
site. For this i1nterpretation to be chemically
consistent, it 1s not a requirement for all <of the
source pollutants to be found at this si1ite., since not
all orzanic chemicals are water-scoluble. Like the
chromatoxraphic process outlined akowve, orsganic
chemicals will only move 1n the mobile phase (the
water), and not 1in the stationary phase (the soil or
other geological matrix), and so the "plume” of
chemicals emanating frem the source will, 1n <eneral,
parallel the partitioning of chemicals between the
moblle and stationary phases, leadins to the most
water-soluble chemicals at the [ront edze ¢f the plume,
and the least water-scluble trailing {far behind or ewvan
sti1ll at the source.





